Materials and Methods
General. All synthetic reactions were carried out at 25 o C unless otherwise noted. Deuterated NMR solvents were purchased from Cambridge Isotope Laboratories, Inc. Biotin-azide was purchased from ChemPep Inc. All amino acids and peptide coupling reagents were purchased from P3 BioSystems or NovaBiochem. Other general reagents, including salts and reagents, were purchased from Sigma-Aldrich. 1 H NMR spectra were obtained at 300 MHz; 31 P NMR spectra were obtained at 121
MHz. All NMR spectra were acquired on Varian instruments at 25 °C. Chemical shifts are reported in ppm and J values are in Hz. SPOT 
Screening for PFTase specificity:
For experiments using C15-Alk, the whole membrane (10X15 cm 2 ) was incubated with 155 mM DTT for 1 h and then washed with H 2 O (1X). Typical conditions for PFTase reactions were 5.1 mM DTT, 5
mM MgCl 2 , 50 µM ZnCl 2 , 50 mM Tris-HCl (pH=7.5), 1 mg/mL BSA, ~100 µM C5-Alk, 2.7 ug/mL S.
cerevisiae PFTase (or 55 ug/mL R. norvegicus PFTase, or 4.2 ug/mL C. albicans PFTase). The enzymatic reactions were typically allowed to proceed for 5 h followed by washing with 25 mM NH 4 HCO 3 (3X), CH 3 CN (3X), and H 2 O (3X).
The CCa 2 X library membrane was enzymatically prenylated with 55 ug/mL or 182 ug/mL rPFTase for 5.5 h using the same procedure as described above.
For experiments using C10-Alk, typical conditions for PFTase reactions were 5.1 mM DTT, 5 mM Edit>Invert, the colors on the image were inverted, a line was drawn around the image boundary and the measurement of the selected spots was then performed using the "m" key.
Synthesis of C5-Alk:
Scheme S1. Synthesis of C5-Alk. Reagents and conditions: (i) n-BuLi, - Compounds S1-2 was made by following a previously published procedure. 1 Compound S1-3
To a solution of S1-2 (5.06 mmol) in THF (5 mL) which was pre-cooled to -78 o C was added n-BuLi (2 concentrated by rotary evaporation to yield S1-3 as a colorless oil. Crude compound (S1-3) was used in the next step without further purification.
Compound S1-4
To a solution of S1-3 (~5.06 mmol) in CH 3 OH (10 mL) was added PPTS (0.175 g, 0.759 mmol). The mixture was stirred at RT for 18 h. The solvent was removed by rotary evaporation and the resulting oil was purified by silica gel chromatography (Et 2 O/hexanes = 2/3) to yield S1-4 as a colorless oil (0.983 g, 76% in two steps). 1 Compound S1-5
To a solution of S1-4 (73 mg, 0.287 mmol) in Et 2 O (4 mL) which was pre-cooled to 0 o C was added Compound S1-6
Solid S1-5 from above was suspended in CH 3 Amino acid residues used in the library synthesis
SPOT Synthesis
Amino-functionalized membranes were either purchased from INTAVIS or made from Whatman 540 paper. 2 The TOTD (trioxa-tridecanediamine) membranes 2 were coupled to β-Ala before usage. A 10×15 cm 2 TOTD membrane was incubated with 0.893 g Fmoc-β-Ala (2.87 mmol), 0.488 g 6-Cl-HOBt The membrane was treated with a modified reagent K (6.5% phenol, 5% H 2 O, 5% thioanisole, 2.5% ethanedithiol, 1% anisole, and 1% triisopropylsilane in TFA) for 2 h for ester cleavage (ring opening) and global side-chain deprotection.
Kinetic analysis of individual peptides for PFTase:
(1) Comparison of rPFTase, CaPFTase and yPFTase using Ds-GCa 1 a 2 X peptides:
The Fluorescent peaks corresponding to the starting material and product were integrated and used to calculate the concentration of prenylated product in solution. Three different samples were prepared for each concentration and the average concentration of product from the three reactions was used to calculate K M,app and k cat,app for C5-Alk.
A similar procedure was performed by using 0.2, 0.3, 0.5, 1.0, 3.0, and 20 mM concentrations of FPP.
For FPP, rPFTase (50 rL, 0.85 uM) was used to initiate the reaction and the reaction was incubated for 20 min at RT before being flash frozen in liquid nitrogen. CTRK  CQRK  CKCI  CSEI  CIII  CKYI  CASL  CTIL  CSGL  CAIL   4 4 2 3 4 3 6 21 3 2 6 2 3 15 11 4 12 3 2 13 3 21 84 43 2 13 3 5 32 13   CIIL  CIDL  CPFW  CHDE  CRME  CKGE  CCLD  CHHD  CDDD  CALD   2 28 11 1 Only the substrate peptide Ca 1 a 2 X motif and protein residues involved in binding are shown. The structure was derived from the rPFTase crystal structure (PDB ID: 1D8D). If the corresponding residues are different in CaPFTase or yPFTase, those residues are superimposed in different colors.
Residues from rPFTase, CaPFTase and yPFTase are shown in green, blue and orange, respectively.
The CVIM peptide substrate is shown in magenta. Table S4 . The first two peptides data from Table S4 were excluded because their spot intensities were normalized differently than the others. The linear fit equation, R value and p values are shown as insets.
